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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an optical system and an optical device 
using this for uniformly irradiating light emitted from a plurality of 
light sources realizing a compact constitution to radiate at the minimum 
angle of incidence. r 

SOLUTION: In a laser array 11, laser emission parts 11a, 11b, 11c... are 
straightly arranged at an equal pitch and an outgoing light B1 is made a 
parallel luminous flux (luminous flux B2) regarding at least one direction 
by a cylindrical lens array 12. For example, in one embodiment of Fig. 1, 
the outgoing light B1 is made parallel in a direction parallel to the paper 
surface. The outgoing luminous flux B3 is converged to an incident side 
edge surface 14a of a kaleidoscope 14. A distribution of an in-plane 
strength of the luminous flux is uniformized in the kaleidoscope 14 and is 



radiated to a part 16 to be irradiated by a relay lens 15. 
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i:it)(C*-rfc©T. BlRy c B2|-*3t.iT, llttU 
30 —If 7 K . 1 2B-> I J>KU*;H/>X7W, 13 
t±3>x>if U>X. 14tt*7^KX3-X, 15« 
Ulz-k^X 1 6tt*JHIt«1?**. I/'^KI 
1 tt, ^©1^— tf^TtSCl 1 a, lib, llc-^6 
Sttl^tyfXE^JSnx^S. &U— if^ffi^e 

mWTtB 1 £v-ij >HU7J;H/>X7U"f 1 2X, 
-77l*I(:t3^T¥?T7t*(t:^-B-S. B 1 ©fi»JT«->'J > 
l«U*JH/>X7Hl2tt, AW-b^Tt^^ScBteiT 

40 ©«*©3|iff3ieStB2tt|RfeCWr&<T"bAV>. ^ 

[0 0 3 2] -flX3>f >*1/>X 1 3tC<fc-^T, •€■ 
©ffi»7t^B 3***5-f Hxn-Xl 4(DA»ffiiJSe® 1 
4 alZiRgi^n-5. ^1X^7^ 4rt^ii 
ffr*Jt3Rtt. *7^h-Xr-Xl4rtX#15»L, 
-e-cDttiWaiffi 1 4 bTtt7t^C0fflrt^«©7>**^— ft 

50 sn*. fbsnfcaft^fcwrsjfcfca*'.) w 
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[0 0 3 3] ->U >K'J*JH/>X7K 1 2te, Ufc 
HU*;H/>X7H12H l/-tf7Kll©7l/ 

t>, B«t:*OT'f^nu>X07HtfyfSl'-!f 

7H 1 1 ©7H tfy^tra»tbTra«Kf^ffl-r* 

±5C*fiEr*. ->'J>KU*J1'U>X7K12 (t> 10 
L<itU>?-*=L7— U>X) !f7H 1 1 ©1 

«©3te»±K:«< C&fcJ:9. MAliv'J^KUMU 
>X7W 1 1*, it»tt»cEJ>IUfcU>X7'U-f (2 

1 ©±T^ft©3Ki3&©<*-£fT %.V£&*<K 
[0 0 3 4] ->iJ>Kij^;i,u->X7U"f ($7cteL-> 

**ffltr»TK9rr*. H3t£. U>f+i7-l/>X* 20 

¥%<DmMffi&&m3 (A) K. H3 (A) ©BgB©i£ 
;>C|2£S3 (B) iC^-TfeCDTS-S. 
[0 0 3 5] B3fcwtI)8l:*^T. 1 \Z 

1 a, 1 1 c S£t»U— SfTU-fsfl* 

W-f 1 1 ©£#«-£-©ia:*£#B&LT^5. T&fr^ia 

U JtJEl lnlil/-if7Kl 1 ©^Cttfib. 
OIIS© U-1f 7 K fii«T4*W4. 0*£#B&LT 30 
U-5„ V— *f<DftW 1 1 aCDit^^lSi^U > HU*;H/ 
>X7H (Sfc«l/>'f+a7-L'>X) 1 2d*Efi 
$nt^5. 13 3 (B) fC*3ViT. 12aB->iJ>HU 
*^U>X7K 1 2*m&TZ>X}£.-Z><Dl'>XU (-> 
U>KU*;H^>X) T. JHKlla-llniH«l: 

[0 0 3 6] l/-f7Kl l©«7Wt!7?i-> 
|J>K'JM1/>X7H 1 2fflSI/>X©7Kt'; 

KHyf) IWliyfPJD. 13 3 (B) T-«7t©l 40 
1 afC^-rsU^^^^^-ge (l/>fta7-L'> 
X) Sr*fiS;-r^>— OWV-f i?Pl/>Xl 2 a©#-£:^L 
l/>f+a7-U>Xl 2T(t &U-lf7^ 

Z.(DU>^^tzlv-U>X 1 2Til U>X©S£®lRg 
©Ac*, tmtJttt^fcniJ^-h^tl^:^**. 

fcf-AB2B->iJ>KU*iH/>X2 1, 2 2, 2 3 
^SiiLTTJ^-r h'Xn-Xl 4©A*NMS8® 1 4 aiz 

£©J§^. A»«Wil4a^O«*A«ft 50 



1#W2 002-184206 
10 

«1 2" T»S. 

[0 0 3 7] y'J>K'J*;H/>X2 ltt, U— tfTU 
-fTfcS^'f 4 ©AMJig® 1 4 aKdfr 

Stf*ttfc&SfcT*. ->'J >H'J^;i/U'>X2 2, 2 

tf-ASAWi«f 1 4 aKliKtt*-fr*tt;fc&**T 

a. 

[0 0 3 8] (JttMfU) i4il ±I2B 3 ©JfUfclC*^ 

»taf^ffl*ia^-r*fc»oHT?»*. eukw:, 03© 
jt**l:*nTl/- tf7U"f ©SgeBtw&e-rSTfciH 1 1 
a©ttS©->'J>H'J*;H'>X7U-1' 1 2 4giJI^Lfc 
«-&<D3fc*£jRUT^*. TtjSl 1 a*6©««*Bl 
1 tt->U >HU*;PU>X2 1, 2 2, 2 3£ili®LT 
H7.n-Xl 4 ©AWffiJSg® 1 4 a ICS^AM^ 
1 6° TfiS*t$n-5. h*Xn-Xl 4©ffl*MB!l48 

^t*^. s*:& 1 6 • -cmw^ti^. s ^>fcE4 tm 

3&ttm?Z>ii. y'J>KUij;H/>X7K 12Sffl 
lAfcSSa**^-* Hxn — Xl 4©PSSr/h^<-T-S>^ 

KU*;n^>XTi"f (fcb<«u>5=-^3.7— v> 
■5. 

[0 0 3 9] (S^SEM 2 ) 0 5Rtfl3 6«, *8930>& 
2©*160!ISl»fi-r*fc«>©B-e, fiaW3t**0±®«l 

D&^fig^E5tc. fiij®«EB§^BE€S6 ic-tn^ntttti: 

tfcd^f *>©T-, IHWfc¥*tt. U>X7K11. 
y'J>K i ;*JH/>X7W 12, *7-f K^^-Xl 
4, 'Jl/-U>Xl 5, x'J>H l J*;i'k>X3 1, 3 
2, 3 3T«e£$tl. 1 6tt*JR*ttR-C**. * 

mmi tmmz, y'j>HU*;n/>X7Hi 2£u 

>5 L ^i7-U>Xtce#giAT'&«kV^ £©££, U 
>^*j. 7-W>X©V'f ? D U>X<DT 77^7 

■So **SS«sJlr«, v-'J>h*'j77;i/U>XTl-f 1 2£ 

[0 0 4 0] i/U>KU*JH/>X7K12H U— 
■tfTU-f 1 1 ©7K Vv^tmm.&.WyT-T-zsV > 

1f7H 1 1 ©7H , *^fcU>Xvt'7 — *#-r-5o > 
U>KU^k>X7K12l:J:oT, ^«LT*Sclt 
^n^)^*©!^— tfTKTtB 1 *i#^7L"f*[*]fC© 
^-¥fT7t^k$n-&. d©^^tC#€>n-5¥fT7t*B 2 
«. ^(C J FfTT^:<Tfo^^. -f&*>-£, ^©->U> 
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[0 0 4 1] ->'J >KU#JHy>X7U"f 1 2tA5-f 

>X&'J>tt< <tfc2 0tA±iEH^tl-&. 0 5. l3 6Tte 
-> "J > H U fi)VV> Xtf 3 tfc-C«fig £ tlfcfisj ( -> U > h* 
U*;H/>X3 1, 3 2, 3 3) Sr^-T, CCD4S-&. V 
-1f7K 1 1 ©71^ J5ft\Z/V7— \ #co-> 
U >KUAM/>X3 2 £, l/-if7KW7KM 

;UU>X3 1 , 3 3#IE£tt-5. 
[0042] cn6->'J>K'J*;H/>X3 1, 32. 10 

U-ifTHl 1071/^*|S10MI:OUTI1 ->'J 
> FU#JH/>X3 1 . 3 3 d^Fff i: 1*3 CT* 

B 2«->'J >K'J#JH/>X3 1 £^-CD££j§i&bT7t 
SB21 tLT->'J > H U*UH-->X3 2 tCAlTr-S. 
^LTf©A»MB2 111 ->D>FU#JH/>X3 
2TiirS]$tl (3t*B2 2) . v'U >HU*;i'U>X3 
3£iligLT (MB2 3) #5-f Xl 4 CD A 

ttfiOS® 1 4 a tCiU^-r^.. 20 

[0 0 4 3] ^lda6lC^-r±3lC, l/-f7Kll 
{c43^-57L"r*[6l<i:il:3g*I*]COt*-ACC)^T«. -> 
•J >HU*;H^>XTl^-f 1 2 ti^T^PIS 

€-1^— y-'^^e^m^nfc^B 1 »i. ->u> 

FU7J;H^>X7l^ 1 2£jgj®L7^t>fgf!tLT7t3£ 

B 2 <i:&?K ->'J>HU *;H/>X3 l-C¥ff<bStI 
(MB2 1) . yU>KU*;^>X3 2 £j1j!LT 
()tSB2 2) . yU>H'J*;H/>X3 3TA5^F 

7.3-Xl 4CJR&-t-5 OtHCB 2 3). ftilCB 2 1 . 

B2 2B, 0 6CO±T*|S] {-tfit)%V— »f7KC07 30 

fc^oT. yU>K)J*;H/>X3 1, 3 3£— &CO-> 

•j > Hu*;n^>x»ce#^x.T. ^-co-^cou->XT' 

[0 0 4 4] (HS60iJ3) 07Rtf08te. *5£W<DW, 

tfetc^f fccoT. fil^Tt^li- l/-!f7Kl l. 
■>U>H'J*JH/>X7H (fcb<«l^>5 1 ^j-5- 40 
ly>X) 12. yU>H'JMl/>X4 1, X^isj-I 
if 4 2. 4 3. y'J>h' l J*JH/>X44, 4 5T$tfi£ 
il6lt ±fecD*^^X^lf£^;fc#ll8¥ 
9 - 2 3 4 5 7 9^^tr|3«^nfcU-ifSlStgH(75 

i«^7Pt±ai (iai 6 (a) ) ftzfimmm mi 6 

(B) ) T, cnii^COU— if^^l^— ItSrigfeTH 

SSW*. Z.<D^t^<Df£^-cmt>n^^^±-ilf 4 0 
a. 4 0 b£fiJfflLT. U— tF7U-f Tt^ffi^tfeoScfi 
•t«fcJ%-!R9i£-&*. 50 



#P2 002-184206 
12 

[0 0 4 5] i"J>h'UMl'>X7W12 

;UU>X4 1 tela 8 CD±T#ft. -r&fc^U— tf7l"f 

JfcflsS-fr* (3t$B3 1) . *tyt<+f4 2ll ly- 
tf7Kl 1 ©7H #fl]©3feJ|5Si5— ffc^-fr*. 
Jfi^cOjfc^X-f If 4 2«5#fiJCD«Sfe£#LT^5 

7 Cfel/vrJ^i^-f if 4 2 CD3-U>X7U"1' ^COA&f 
U 5ft«»# t & £ »£■ te*^ S? X'f If ©3ft*** 

vXl'lf4 2C07l"f eyf*«SftfOS«t&5t^ 
tCfct. CC0<fc3&§i^£U-5. Jfr^Ev'Xl'lf 4 2^5, 
CD3fc (7t*:B3 2, B3 3) U > h* U ^JH^ >X4 
4fC«k-p.TSRg#*SBl 6l:I»5n5 OfcfcB 3 4) . 
[0 0 4 6] -J, V— ¥TV-i 1 1 07H^tI 

-fU* 4 3K±oT3tJ|t©3MKM&tf«$— - ftS*l<5. Ttt 
->U>HU*;Hy>X4 1 CAWLfcfetbtsKfl- 
#¥.fr#*fl:2tt (7fcJKB3 1) . tf^vX-T-tfU 3T* 

S*. «sAS*S^*:*d:S&fc«tt3te£fcD (MB3 
3) , >-'J >HU*;Hy>X4 5K:J:-3T«BR»«1 6 

±(c*fe^to^n«. ODfcB3 4) . tf7wri 1 

© 7 L-f 15m t IS] ©3t*«W * ff -5 *:^E 5?^--f If 
4 3«, -tO«-«»C***fciHfi^— ftoa»**«K^». 
[0 0 4 7] U-lf7U"f 1 1 COH^fCv'J > HU 
U>X7H (U>^a.7— U>X) 12^168^^ 
Ctl:J;oT. 7l^*ftC9£7l/^*£¥fT3fc3fcfcT* 
^. *: ; 6> J i-'f •tfCD^Sr#Scl Sfc, ~> 

U >h*'J^;H/>X71'-1' (feb<fil/>^^i^— 1/ 
>X) T$>2>rz#>, V— tf7H'CD7-f^[6]i:S^rS] 

[0 0 4 8] (**«4) H9R^H1 Ott, 

«tBS*fiK*0 9tc. «iifii«i»«li«*H i o fc*n-pn« 

KttfctC^-rfcCDT, I/— IfTl^f 1 

1, yU>K'JAiH'>X7H (*7 v c«U>^^o.7 
-U>X) 12. yiJ>KUMl/>X5 1. 77-T7 
-f 1/>X5 2, 5 3. 3>^>-if U>X5 4tIS§n 
■5. 0^Ufc**SS««JT-«. 2ftcD7^'T7l' k>X5 

2, 5 3*fflHTH4*<. 2ftBCD7^-f7'f 1->X5 

it, n>^>1f W>X5 4te. 2t!tcD->U > h* 'J^;H^ 
> XSr # * CO > XA "7 -^[6] Sr iS3? ^ it ft CO tcS^ 

SS^Jil^iltC. ->U > KU^JUU>X7KSrl^^coa 
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[0 0 4 9] St*. H9*»»LT7K*lSl©*fi!E» 

1211 1/— !f7H 1 1 ©7H tr^^il^SScoT 

>H'J**U>X7H' 1 2Tl/-tf7K07K* 

;UU>X5 1 £Mi®L (MB4 1) , il77^7-f 
1/>X5 2T«*©7U^3te**»&©Hl*f#*E#*#£ 
tl5 (MB4 2) . I177-f7-fl/>X5 20l* 10 

611:1112 7 7^ t< ^>X5 3^iaesn-6. ->u 

>HU*JH'>X7H 1 2£®i§Lfc7«Scr)0 9CDffi 
B^{Cfelt-55iff75l^d^ Sgl 77^7^ 1/>X5 2 W 
Ml f=¥ff -T*n«JIS 277-f7-fl/>X53 B^MTa 
Sfcl/-1f7K 1 lA^omWftJKB 1#.6t1£ 

1/>X7W 1 2®iRS^». 3^U>H'J*;PU>Xl 2 

?t*:B4 i#jgi 77<7-n^>X5 2 c:*fLTfc>-ra> 

{C<S<„ COiifti*. 311 77-f7-f W>X5 2£ 20 
* * ft W > X* 6 £ 1 j£ fc* $ 6 

LT$2 77-f 7-f U>X5 3 J&»6©Ui*OfcJ|£tt, 3 > 
f>itl/>X5 4t:«koT«Rg»SBl 6 fcS*3r£rft£n 
-5 OfcsfCB 4 3). 
[0 0 5 0] ^JC. 010 £JB<^TU— tf7U-rc07U' 

u— tf 7 V'i i i^e.©ms*3t^B i«'>u >fu#;p 

l/>X7W124IILT3t$B2tfi:0. ->'J>h* 
U*;PU>X5 1 -C^Fff^B 4 1 testis . ±i£cod; 30 
■5('^17 5-f7-1'U>X5 2<D%k&$m&m\Z%i2 7 
5-f 7< 1/>X5 3*SSnT*0. ^177^7^1/ 
>X5 20Sl/>Xg|!i!i^CfflW3t* (MB4 2) # 
|g2 7 7-f 7-f 1/>X5 3COftl^>Xgi5?raj§bT, n 
>f>tl/>X5 4KJ:oT*Ji&tt»l 6KS*a^fc>£ 
tlTRi*^— fk*n* (7t^B4 3) . 

[0051] v— i Ko&ye&omz (tu^ 

7jft<hiS£;&|S]<OJP£) tf«*ft^«ft. Jtt*B4 1ttJB 
1 77^7-f 1/>X5 2 CO^tftfC^LTi^-rLfc^ffi: 
tt&e-f. ft7W-f3^S*3tt*na>t»ttljftK:**6 40 

£<Dfc«>, ^2 77-f7-f!/>X5 3$fflMu 
tfctt*. "bbU— tf7U-f <0?g^<0±f^JS$aH-# 
/^^^>£*;&:it-.5«^^;:^;i, I177-f7^1/>X52 

o&isyxm^zn&Mym (7t^B4 2) iae«ij« 

(cm?t^n-5fca6. l277-f7^fl/>X5 3Mgt 
Vtt^K ->U>h*'J*;UU>X7K 1 2$fflH5^i 
T\ U— tf7W"f 1 1 ©±tSP$77fS]©^gfl : ^A^< 

[0 0 5 2] (*66095) 01 1 «*^tC«tSg»S 
«©— *MS«0«EI»«lJ«*3tt»ta:"bf=«-rHTr, Sit 50 
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7-f h/^X, ft tfS*tU>X 
-5. 01 1 K«T*J*fl©lM*8E«tt. |RW3t**6 1 
r, 6 1 g, 6 1bife^f6 2i7'f hA';l/X6 
5 tSltU>X6 4 ti:«kt)»^sn5. 01 n:St 
«fiKTttg9^7t^ 6 1 r , 6 1 g, 6 1 b £ LTiUSS 

00 3 ffl!f*£lUT^5^ ±a>co =k 5 1:1^^ 

[0 0 5 3] fe^B£^6 2tLTIl fll/ttf^-f 
-fy^XUXASIWut^Tti. JB9!3fc*?R6 1 
r, 6 1 g, 6 1 b*i, MIC. #feC0l/- 

•*f7is^ytmx&z>m&\z\t. te-stizm? (y-r^a-f 

•y^XUXA) 6 2«^< -yi7g|6 2 rT*fiS 

EJtSl*. ^^n-fy?l6 2bT*fe£g»St, 
MTjCO^'f ^D-f .^16 2 r, 6 2bteii§fe£ 

aiaa**±-5fc«uaEsn*. 5-f h/\*;uX6 stbx 

tt«Atf*«*^*«^*Ci3&«T?**. 0 1 1CD«J& 
Ttt^'T h/N*;i/Xc0iltfl»r7>r-JUHU>X6 3£ffl^ 

Tt»*. 7< hn*;uX6 5saau^3t*«aitu>X6 
4rott*®®T*^^«fce^^-r-s>. 

[0 0 5 4] jy.±©«^tCj;oT> 7-f hA>X6 5 £ 
43fc©**A»A «Mi£co £* 0 ft* \z it LTI 

hifc£(6]±£-t£7»:9. feA7«A7$M 

[0 0 5 5] 01 lTttfSOS'f h/WX4ffl^fci 
St«SSlfc*t. 0 1 2 tC^-T J: 5 fcflBK*^* 6 1 
r, 6 1 g, 6 1 b(C*tJSLfctf3ftc07-f hA*;PX6 
5r, 6 5g. 6 5 b^tiT^EKLTfeSVi. ft5-f h 
/WX6 5r, 65g, 6 5 bcDitftme^ftT^&co 
B7^-;H^*I/>X6 3 r , 6 3 g, 6 3bT»5. 0 

i2©Mit 0 1 i (Dmrnzit^x^uyXQ 4 £ 

7-f hrt)VX6 5r, 65g, 65b <J:OlBCD7tKfiA< 
g<&Sfc#, M1/>X6 4©A*->^7*-7JXStt 

01 lCDg:WU>X6 4CD/N*-y7 7*-*X,t f)l<t 

[0 0 5 6] 01411 *fEBJ{C t fc-S.g7t^«CD*j£tC 

l»*js2 oco^-mfr\zttfo-rz>i$-mw&&* 7 2 

\ZV?->7)V, 7 3\$&§eU>X. 7 4HSSXf-yT 
*^Hjco@7tSB«, tt*JS9*^»*^2 0 s 

x'n^'fnfrizftmvm— mm^t^&7 ixu^pk 

7 2&mmh. 1/>X7 3 \Z£-oXU^?)l7 2 CO 
[0 0 5 7] 01 5tt. *^^fC«fcSU-iflDX«COfli 
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J&(COI/>TtftBrf &/fc©©0T, 04>. 7 5«U>X\ 

9 Uft 2 0 ©lr>-rn*»KIB*©i9— HaiH^S 
SA i S»JI933fc£t'>X7 5T7-£ 7 6lC&:)fcU fin 
IfS. 7-* 7 6±©*#7.#-;/ h^tt«^BJ^7 1 

©«Ra«iBo7^^i' nfctrai;-?**. myez-&z>z 

[0 0 5 8] 

[fgBJ©^] &L±<D$LWfr*>m<=>frtz£v\Z. #f£BJ 

>/t^ h&ftijfcjRS^HU c©#8u&> <&©*£&#£¥ 
coo5 9] *&m<Dt$-mwmw\z£titx. ± 20 

[0 0 6 0] ±IB©ri<roi%-M^^ItB&Bg^ 

[0B©f8»&ift91] 30 
[01] *f6«©»10-*««*RWT*fc«>0H 

[0 2 ] *%W<Dm 1 ©-*«5«*«l8-r*fc*OH 

[03] U>^*a7-l^>X*ffl^fcMW3t**0 

[04] 03©*^fr*SV>T. U>^*o.7— U>X 
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[0 5] *KH0ft2eH*ffl«R9jr&fc&C!)B 
[0 6] *«H©*2©*iS«fcR0iT*fc«>©H 
[0 7] 4cK«Ofll3 0!>il]tM«Rnr«fel6C!>B 

[0 8] *&mv>?£3c>mffimzmw-?z>tztt><Dm 

[0 9] #«H©8 4©*tfi«£KHTSfc«>©B 
[010] *^BJ©^4©*ig^JSrtftB^f &£:J6©0 
[0 11] 4cK9iizJ:ftiftjN«iB«>— fdtMOfEMMR 
[0 12] *^Bj©sgBj^e©gicffi©SliSCTir*5lt 
0T&-3. 

[013] *5sw©583t^at¥ff)t{k*a©«ija« 

£^-T0T&-5. 
[0 14] *^5^<1f©fi£*«£S-rB-e**. 

[0 15] aMMifciftU— tfini«©«j£K:ouT 

[0 16] *^Bjtci^SW^B©te©*JS««J©«BS 
£^SS 1 £ <b fciRTBT* « . 

1 1--U— !f7H\ 1 2-x'J>K'J*;H/>X71/ 
'f. 13-3>r>^l/>X, 14-*7<F73- 
X. 15-'JI/-l/>X> 16-iMjttfli. 3 1, 3 
2, 3 3, 4 1, 4 4, 4 5, 5 1 •••-> U > H 'J ^H" 
>X. 4 0 a, 4 0 b— 7}x^>?^-< -9 s , 4 2, 4 3-* 
^v'X-flf. 5 2, 5 3-77-f7-f 1/>X, 5 4-3 
>^>-tfl">X, 6 1r, 6 1 g, 6 1 b-i««* 
6 2-ftM*f. 6 2r, 6 2b-^^ni-7 
6 3, 6 3 r, 63g, 6 3 b -y <f -)l> H \s > 
X. 6 4-SlW1/>X, 6 5, 6 5 r, 6 5 g, 65b 

;P, 7 3-&j&U>X, 7 7 5-1/ 

>X> 7 6-7-^. 
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